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CHAPTER 19

GLOSSARY

Impacted: suffered damage from wind, rain or floodwaters during Hurricane Harvey.
Flooded: suffered damage from rainwater or floodwaters during Hurricane Harvey.
Homes: Single-family residences.

Structures: All residential and commercial properties.

Substantial Damage: The damage of any origin (such as a flood event) is of sufficient magnitude that
the cost of restoring the structure to its pre-damage condition equals or exceeds 50% of the market
value of the structure. The market value of the structure does not include land value. Substantial damage
is determined either based on the City of Houston or FEMA-performed Substantial Damage Estimate,
based on homeowners’ request or on information submitted with a permit application.

Substantial improvement: Any reconstruction, rehabilitation, addition, or other improvement of a
structure, the cost of which equals or exceeds 50 percent of the market value of the structure before the
"start of construction" of the improvement. This term includes structures which have incurred "substantial
damage," regardless of the actual repair work performed.
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ll.  EXECUTIVE SUMMARY

“We can’t stop Mother Nature, but we certainly can take definitive steps to mitigate against
the risk of flooding.” — Mayor Sylvester Turner

After the devastating flood damage caused by Hurricane Harvey, the City of Houston has resolved to leverage
every opportunity to make the City more resilient to future flooding disasters. The City’s floodplain regulations
are an important tool for reducing the flooding risk to lives and property in new development and
redevelopment projects.

With the goal of informing a review of those regulations, Houston Public Works (HPW) has prepared this report,
based on extensive analysis of data collected both before and after the storm. Work on the report began in
September 2017. Preliminary conclusions were drawn in December. New data — which reinforced and
validated the preliminary conclusions — continued to be collected and analyzed through early March of 2018.

The report looks at the impacts of Harvey on structures in the 100-year and 500-year floodplains, and it
evaluates the potential flood risk reduction (including potential costs) of a range of more stringent Chapter 19
floodplain regulations.

The focus of this report is on single-family residences. However, the City’s goal is to reduce the risk of flooding
for all new and redeveloped structures.

The data clearly shows that current floodplain regulations — which require only structures in the 100-year
floodplain be elevated one foot above the 100-year flood elevation — were inadequate to protect homes from
flooding in Harvey. While 33 percent of all homes in the 500-year floodplain flooded during Harvey, an even
higher percentage (38 percent) of all the currently compliant homes in the 100-year floodplain flooded.

What’s more, while Harvey represented a record-breaking weather event, preliminary results of NOAA climate
studies indicate that the frequency and intensity of rainfall events are likely to increase in the future, resulting
in a 100-year floodplain likely to be much closer to today’s 500-year floodplain. The analysis in this report
seeks to avoid the mistake of assuming that past experience defines the extent of future risk.

While a range of potential new Chapter 19 regulations was studied, a change requiring new structures in the
100- and 500-year floodplains to be elevated 2 feet above the 500-year flood elevation emerged as the
optimum recommendation, based on predicted benefits as well as potential costs.

Analysis shows that if all of Houston’s homes had been compliant with these requirements, 84 percent of the
homes that flooded during Harvey would have been spared.

Data drawn from (among other sources) the Greater Houston Builders Association (GHBA), the Houston Housing
and Community Development Department, the National Flood Insurance Program and FEMA estimate that the
cost to newly constructed homes of complying with these requirements would range from $11,000 to $32,000,
while savings from avoided flooding costs could range from $50,000 to many hundreds of thousands of
dollars. The benefits from avoided risk to first responders, emotional trauma, health impacts, economic impacts
and many other consequences of flooding were not quantified in this study but assumed to be significant.
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While the comprehensive flood mitigation strategies of the City of Houston are beyond the scope of this study,
it is clear that new and more stringent Chapter 19 regulations would need to be part of a larger framework
of flood mitigation policies, regulations, and infrastructure investments. Houston Public Works is coordinating
with other groups within the City and local and regional stakeholders on a variety of flood risk reduction efforts.
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. HARVEY IMPACTS

Hurricane Harvey resulted in record rainfall amounts across the Houston area. Table 1 compares rainfall from
Harvey and other events in Houston. Record flood events are shown in red.

Duration Harvey Allison Tax Day October 1994
August 2017 June 2001 April 2016
1-hr 6.8 5.7 4.7 3.7
2-hr 11.9 9.9 7.3 4.7
3-hr 14.8 13.5 8.3 5.3
6-hr 18.9 21.2 13.9 7.2
12-hr 20.9 28.3 16.7 12.0
24-hr 25.6 28.4 17.4 20.9
2 days 35.2 28.5 17.5 23.1
4 days 47.7 38.5 N/A 28.9

Table 1 — Harvey Rainfall compared to other record events (Lindner, 2017)
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One Day and Four Day peak rainfall intensities far exceeded the 100-year event. Maps 1 and 2 below

illustrate the peak rainfall intensities for Harvey.

One Day Peak Rainfall Frequency
Hurricane Harvey, August 25 - 29, 2017
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Map 1 — Harvey One Day Peak Rainfall Frequency (Lindner, 2017)
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Four Day Peak Rainfall Frequency
Hurricane Harvey, August 25 - 29, 2017
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Map 2 — Harvey Four Day Peak Rainfall Frequency (Lindner, 2017)
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Harvey’s record rainfall left devastating impacts throughout Houston. Map 3 shows, Harvey caused widespread
damage within the 100-year floodplain, 500-year floodplain, and outside of the floodplains.
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Map 3 — COH Structural Flooding — Hurricane Harvey August 25-29, 2017 (Houston Public Works, 2017) (City of
Houston, 2017)
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As Table 2 details, a larger number of structures, including single-family homes, multi-family, and commercial
buildings, flooded outside of the 100-year and 500-year floodplains than within the floodplains. However,
31% of structures in the 100-year and 500-year floodplains were impacted by Harvey flooding as compared
to 19% in the areas of the City outside of either floodplain. Therefore, the concentration of flooding in the
100-year floodplain and 500-year floodplain is much higher than outside the floodplain.

Within the 100-year floodplain, the Floodplain Management Office Preliminary Damage Assessment Data was
used. Outside of the 100-year floodplain, the City’s Hurricane Harvey Housing Damage data (refer to
Appendix A for more information on this data set) was used.

Location Harvey Impacted No Damage Percentage Total
Harvey Impacted
100-year 30,501 70,927 30% 101,428
500-year 28,459 57,611 33% 86,070
100-year + 58,960 128,538 31% 187,498
500-year
Outside 90,616 379,018 19% 469,634
floodplains
City Wide 149,576 520,887 22% 670,463

Table 2 — Harvey Flood Impacted Structures by Flood Zone (Houston Public Works, 2017) (City of Houston, 2017)
(FEMA Current Effective FIRM, 2018)

Table 2 also shows that a higher percentage of properties in the 500-year floodplain (33%) flooded than in
the 100-year floodplain (30%). The same relationship exists when Harvey-flooded properties in the Buffalo
Bayou and the San Jacinto River watersheds are excluded to remove the impact of the reservoir releases in
Harvey, as shown in Table 3. This indicates the need to expand Chapter 19 regulations to the 500-year

floodplain.
Location Harvey Impacted No Damage Percentage Total
Harvey Impacted
100-year
24,068 65,461 27% 89,529
500-year
22,013 53,042 29% 75,055
100-year + 500-
46,081 118,503 28% 164,584
year
Outside
floodplains 65,131 261,810 20% 326,941
City Wide
111,212 393,644 22% 504,856

Table 3 — Harvey Flood Impacted Structures by Flood Zone excluding Buffalo Bayou and San Jacinto Watersheds
(Houston Public Works, 2017) (City of Houston, 2017) (FEMA Current Effective FIRM, 2018)
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In addition to the damage observed in Harvey, Houston has experienced two other major floods in the past

three years: 2015 Memorial Day and 2016 Tax Day.

Houston is not the only community experiencing more frequent extreme weather events. It is anticipated that
the pending federal climate study will result in floodplain map changes that will significantly increase the 100-

year flood elevation and floodplain.

“The National Oceanic and Atmospheric Association has studied decades worth of data to
reassess the likelihood of a ““100-year storm” — or a storm that has a 1 percent chance of
occurring in any given year. Preliminary analysis shows that the 100-year storm has risen
by three to five inches in Harris County since the last study was conducted in 2001”. (Zaveri,
2017)

As Map 4 from the preliminary findings of Atlas 14, NOAA’s climate study shows, the 100-year 24-hour
precipitation in inches will likely increase 3 to 5 inches in Houston. The current 100-year 24-hour precipitation

is 13-14 inches. The current 500-year 24-hour precipitation is 17-19 inches.
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Map 4 — NOAA Atlas 14: Precipitation-Frequency Atlas of the United States-Texas-Preliminary Estimates for Review

Only (National Oceanic and Atmospheric Administration, 2017)
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The current floodplain ordinance does not regulate most structures in the 500-year floodplain (only critical
facilities, such as fire stations, hospitals, schools, public utility facilities and hazardous material storage and
distribution facilities). Considering that 33% of structures in this zone were impacted by flooding in Harvey,
and that future floodplain maps will reflect the increased risk of flooding due to climate conditions, Houston
Public Works recommends the regulation of this area.
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IV. SUMMARY OF PROPOSED CHANGES TO CHAPTER 19

The existing Chapter 19 only regulates the 100-year floodplain. Existing requirements include elevating
structures to 1 foot above the 100-year flood elevation and zero net fill. The proposed changes include
increasing the minimum flood protection elevation to two feet above the 500-year flood elevation in both the
100-year and 500-year floodplains and extending the zero net fill requirement to the 500-year floodplain.

Table 4 compares the existing and proposed provisions of Chapter 19 at the time of this report.

RULES EXISTING PROPOSED

REGULATED AREA 100-year 100 + 500-year

ELEVATION 100-year + 1 foot 500-year + 2 feet

ZERO NET FILL 100-year 100 + 500-year

SUBSTANTIAL IMPROVEMENTS 100-year 100-year

ELEVATION OF ADDITIONS 100-year + 1 foot 500-year + 2 feet
(exemption for small additions in
500-year)

FOUNDATION All  types permitted outside All types permitted outside

floodway floodway

Table 4 — Comparison of Existing and Proposed Chapter 19 Provisions

The proposed regulations recognize the need to reduce the risk of flooding of structures in the vulnerable 100-
year and 500-year floodplains and to ensure that the risk of flooding is reduced for new structures, and that
flooding is not worsened for existing structures.
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Figure 1 illustrates the proposed change to elevation requirements.

1% Flood (100yr)

0.2% Flood (500yr)

Figure 1 — Floodplain Elevation Requirements and Flood Zones

Elevating a home in a flood-prone area reduces the risk of flooding for that property. On the other hand,
adding fill (dirt and construction materials) to the floodplain can interrupt drainage patterns and take up space
that was previously available for storing floodwater. If fill is added in the floodplain, the space available for
floodwater storage is reduced, the flooding level gets higher, and flooding spreads to other areas.

To prevent fill from making flooding worse and expanding the floodplain, the proposed changes expand the
zero net fill provision that requires that any fill brought into the floodplain below the flood elevation be offset
by removing the same volume of material from the floodplains. Figure 2 illustrates how the “zero net fill”
requirement prevents flooding from getting worse and expanding the floodplain.
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<Exhibit to be Inserted Here>

Figure 2 — Zero Net Fill Example
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V. REDUCTION OF FLOOD RISK

The current elevation requirements of Chapter 19 were inadequate to protect all compliant homes from flooding
in Harvey. Compliant homes are homes in the 100-year floodplain with the lowest habitable floor elevated at
least one foot above the 100-year flood elevation. There are over 13,000 compliant single-family residences
in the City’'s 100-year floodplain. Of these compliant homes, 12,472 homes had available data and were
studied in this report.

As Table 5 details, of the 12,472 compliant homes studied, a total of 4,788 (or 38%) flooded in Harvey.

100-year floodplain Flooded Total % of Flooded
Compliant Homes Compliant Homes Compliant Homes

In Buffalo Bayou 962 1,364 71%
Watershed

In San Jacinto 732 1,245 59%
Watershed

In Remaining 3,094 9,863 31%
Floodplains

100-year Floodplain 4,788 12,472 38%

Total

Table 5 — Harvey Flooded Compliant Homes by Watershed (Houston Public Works, 2017) (City of Houston, 2017)
(FEMA Current Effective FIRM, 2018) (Harris County Flood Control District, 2009) (FEMA Individual Assistance, 2018)

Increased elevation reduces the risk of flooding. The protection that could have been provided by each
additional minimum flood protection elevation against the flooding in Harvey are shown below in Table 6. This
analysis compares flooding level in single-family residences to various elevation requirements.

Of the homes that flooded in Harvey, 84% would have been protected from flooding if they were elevated to
the 500-year flood elevation plus two feet — the proposed requirement.

Elevation 100-year 500-year 500-year 500-year 500-year
+ 1 foot + 1 foot + 2 feet + 3 feet
Harvey-flooded homes in 100-year and 31,822 31,822 31,822 31,822 31,822
500-year floodplains studied
Count of homes that would have been 15,167 17,942 23,015 26,829 29,505
prevented from flooding by proposed
elevation
% of Harvey-flooded homes prevented from 48% 56% 72% 84% 93%

flooding by proposed elevation

Table 6 — Elevation required to protect Harvey Flooded Homes studied (Houston Public Works, 2017) (City of Houston,

2017) (FEMA Current Effective FIRM, 2018) (Harris County Flood Control District, 2009) (FEMA Individual Assistance,
2018)
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To remove the impact of the reservoirs, the same analysis is provided in Table 7 excluding the Buffalo Bayou
and San Jacinto River watersheds.

Elevation 100-year 500-year 500-year 500-year 500-year
+ 1 foot + 1 foot + 2 feet + 3 feet
Harvey-flooded homes in 100-year and 26,358 26,358 26,358 26,358 26,358
500-year floodplains studied
Count of homes that would have been 14,748 16,873 21,283 23,753 25,262
prevented from flooding by proposed
elevation
% of Harvey-flooded homes prevented from 56% 64% 81% 90% 96%

flooding by proposed elevation

Table 7 — Elevation required to protect Harvey Flooded homes studied excluding Buffalo Bayou and San Jacinto River
Watersheds (Houston Public Works, 2017) (City of Houston, 2017) (FEMA Current Effective FIRM, 2018) (Harris
County Flood Control District, 2009) (FEMA Individual Assistance, 2018)

As Table 8 details, 2,923 of the 4,788 compliant homes that flooded would have been protected from flooding
in Harvey if they were elevated to 2 feet above the 500-year flood elevation instead of 1 foot above the
100-year flood elevation.

500-year 500-year + 1 500-year +2 500-year + 3

foot feet feet
In Buffalo Bayou Watershed 96 220 412 618
In San Jacinto Watershed 85 132 259 469
In Remaining Watersheds 407 1,497 2,252 2,699
Total flooded compliant homes that 588 1,849 2,923 3,786

would have been protected from

Harvey flooding if built to specified

elevation
Table 8 — Elevation required to protect flooded compliant homes by watershed (Houston Public Works, 2017) (City of
Houston, 2017) (FEMA Current Effective FIRM, 2018) (Harris County Flood Control District, 2009) (FEMA Individual
Assistance, 2018)
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As Chart 1 shows, significant protection from Harvey flooding would have been provided if all the homes in the
100-year and 500-year floodplains were elevated to at least 2 feet above the 500-year flood elevation.

HARVEY FLOODED HOMES PROTECTED BY
ELEVATION

=—4&—Harvey Flooded Homes in 100 year and 500 year floodplains Studied

== Count of Homes that would have been prevented from flooding by elevation

35,000
30,000 M r
(%]
w
= 25,000
2
x 20,000
~ 15,000
5
S 10,000
5,000
0
100 YEAR + 1 500 YEAR 500 YEAR + 1 500 YEAR + 2 500 YEAR + 3
FOOT FOOT FEET FEET
ELEVATIONS

Chart 1 — Harvey flooded Homes Protected by Elevation (Houston Public Works, 2017) (City of Houston, 2017) (Harris
County Flood Control District, 2009) (FEMA Current Effective FIRM, 2018) (FEMA Individual Assistance, 2018)

Chart 1 demonstrates that as the specified elevation increases, the number of potentially protected homes
increases. As the specified elevation gets higher than the 500-year flood elevation +2 feet, the benefit of
additional elevation requirements declines.
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VI. POTENTIAL IMPACT OF PROPOSED CHANGES

The City intends for the changes to Chapter 19 to be forward-looking and to inform recovery efforts. The
proposed effective date of the changes to Chapter 19 is September 1, 2018.

Impacted Area

The proposed changes will reduce the risk of flooding for new developments and redevelopments in the 100-
year and 500-year floodplains. The proposed changes will not affect existing homes except under the
following conditions:

- A home in the 100-year floodplain receives a “substantially damaged” designation from a future flood
event

- A home in the 100-year floodplain is substantially improved

It is important to note that availability of FEMA’s National Flood Insurance Program coverage in the City
depends on the City’s enforcement of certain standards governing home additions in the 100-year
floodplain. The City’s Community Rating System (CRS) rating (which governs NFIP premium discounts for the
community) can be affected as well. In general, additions in the 100-year floodplain need to be raised at
least to the 100-year flood elevation. More stringent requirements can improve the CRS rating.

Map 5 shows the area impacted by the proposed changes to Chapter 19, the 100-year and 500-year
floodplains. See Appendix B for details on Area and Parcels in the floodplains.
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Map 5 — Area Impacted by Proposed Changes to Chapter 19 (FEMA Current Effective FIRM, 2018)

Undeveloped Land

Much of the floodplain is already developed. As Table 9 details, of the 186,985 parcels in the 100-year and
500-year floodplain, just 22,101 (or 12%) have no building footprint. The remaining parcels are already
developed.

100-year Floodplain 500-year Floodplain Total
Total Parcels 101,246 85,739 186,985
Building Footprint 87,273 77,611 161,884
No Building Footprint 13,973 8,128 22,101
% No Building Footprint 14% 10% 12%

Table 9 — Impacted Undeveloped Land (FEMA Current Effective FIRM, 2018) (Harris County Appraisal District Building
Footprints, 2016)
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New Home Permits

In the last ten years, 8,467 new home permits in the 100-year and 500-year floodplains have been issued
(compared to 29,511 new home permits outside of the 500-year floodplain). As Table 10 summarizes, the
average total HCAD Valuation (improvement and land) of the permitted new homes is $388,144. The estimated
average cost based on the unit construction cost from the International Code Council Building Valuation Table is

$329,363.

New Homes Average Total Average cost of Average square
Permitted HCAD Valuation construction based feet
on ICC unit cost

Floodway 64 $542,785 $360,266 3,649

100-year 4,482 $370,276 $329,067 3,333

500-year 3,921 $406,044 $329,166 3,334
Floodway+100- 8,467 $388,144 $329,363 3,336
year+500-year

City wide 37,978 $428,734 $351,350 3,559

Table 10 — New Home Permits, Values and Square Footages (Houston Public Works ILMS Permit Records, 2017) (Harris
County Appraisal District , 2017) (International Code Council, 2017)

Many of the new homes built in the floodplain are built on elevated floor foundations (such as pier and beam).
The combination of the requirement to elevate and the zero net fill policy frequently make elevated floor
foundations the best option for new homes in the floodplain under the current requirements. As shown in Chart
2, of the 1,857 new homes permitted in the 100-year floodplain in the last 5 years, 604 (32%) were built with
slab on grade foundations and 1,253 (78%) were built on various types of elevated floor foundations. It is
anticipated that most new homes built in the 100-year and 500-year floodplains under the proposed
requirements will be built on elevated foundations.
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Other Elevated Floor Foundations

63
Piers with Screening - 199

Piers with Open Crawlspace 180

Slab on Grade 604

0 100 200 300 400 500 600 700 800 900

Chart 2 — Foundation Type of New Homes in the 100-year floodplain permitted 2013-2017 (Houston Public Works
ILMS Permit Records, 2017) (FEMA Current Effective FIRM, 2018)

Home Addition Permits

In the last five years, 445 permits for home additions in the 100-year floodplain have been issued. (Houston
Public Works ILMS Permit Records, 2017) In the same time frame, nine (?) variances were granted by the
General Appeals Board to exempt disabled homeowners from the requirement to elevate their proposed
additions. (Floodplain Management Office Variance Log, 2017) The opportunity for variances for disabled
homeowners continues under the proposed changes to Chapter 19.

Height of Homes built to Proposed Elevation Requirements

To reduce the risk of flooding, the proposed changes will require new and replacement homes to be higher than
previously required.

The height of homes built to the proposed elevation requirement, 2 feet above the 500-year flood elevation,
varies depending on which bayou the home is near and on how close the home is to the flooding source (nearest
bayou, creek or stream). The required height will be higher in areas subject to deeper flooding and lower in
areas subject to shallower flooding. Figure 3 is an illustration of how the elevation requirement affects
properties in different flood zones at different distances from the flooding source.
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<Exhibit to be Inserted Here>

Figure 3 — Example of Height of Homes in various flood zones and distances from flooding source
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Chart 3 shows how high all homes in the 100-year and 500-year floodplains would be required to be elevated
if they were rebuilt under the proposed changes.
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Chart 3 — Difference between Natural Grade and Finished Floor if all homes in the 100-year and 500-year floodplains
were built to 500-year flood elevation +2 feet (Harris County Flood Control District, 2009) (FEMA Current Effective
FIRM, 2018)

While homes with elevated lowest living floors are not typical in Houston, they are common in other parts of the
country. Accessibility issues may be resolved with ramps, lifts and elevators if necessary. It is important to
recognize that homeowners with accessibility issues are particularly vulnerable to flooding dangers and should
not be put at a greater risk of flooding by failing to adequately elevate.
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VIl.  COSTS AND SAVINGS

Construction Costs

The cost of additional elevation requirements varies based on the elevation of natural ground and the elevation
of the 500-year flood elevation in each area.

The Greater Houston Builders Association (GHBA) completed a cost comparison of a home built with a
conventional slab against a home built on a crawlspace using treated lumber to raise the home 2 feet above
the 500-year flood elevation. The example home is a 1,650-square foot, one-story home with a 2-car garage
and 150 square feet of outdoor space (porch/entry). According to GHBA, the example home in the 500-year
floodplain will cost $32,064 more to build under the proposed requirements.

Slab on Grade Crawlspace Example Additional
Foundation Cost

Square Footage 1,650 SF 1,650 SF -

Foundation Cost $36,580 $68,644 $32,064

Table 11- GHBA Cost Estimate Comparison (Greater Houston Builders Association, 2018)

City of Houston Housing and Community Development Department (HCDD) also provided a cost comparison
between similar homes built as part of an affordable housing project. One home was built on pier and bean
and another using slab on grade. According to this analysis, the expected cost differential is about $10,990
or 6.3% of the total construction cost of the pier and beam home.

Slab on Grade Pier and Beam Example Additional
Foundation Cost

Square Footage 1,382 SF 1,450 SF -
Foundation Cost $17,762 $28,752 $10,990
Total Construction Cost $163,884 $174,554 -

(including demolition)

Foundation Cost as 10.8% 16.5% 6.3%
Percentage of Total
Construction Cost
Table 12 — HCDD Cost Comparison (Houston Housing and Community Development Department, 201 8)

Building more resilient homes may be more expensive than continuing to build homes the way they have been
built in the past. However, as regulations help to create demand for more resilient homes, costs are expected
to decrease as technology and the expertise of builders improve.
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Insurance Savings

Changes to Chapter 19 will have an influence on the cost and eligibility of Houston homeowners in the National
Flood Insurance Program (NFIP) and Community Ratings System (CRS).

The City of Houston has participated in the NFIP since 1981 when the City adopted the first version of Chapter
19 of the Houston Code of Ordinances and the first FEMA provided Flood Insurance Rate Maps for Houston.
There are over 132,620 active NFIP policy holders in Houston as of June 2017.

The NFIP provides subsidized Flood Insurance to participating communities. Participating communities are
required to adopt and enforce minimum floodplain management standards.

Among these minimum standards is the requirement to elevate the lowest living floor of residential structures to
at least base flood elevation. Base Flood Elevation (BFE) is the 100-year flood elevation. FEMA also requires
communities participating in the NFIP have substantial damage and substantial improvement provisions in their
development regulations. The City of Houston’s current floodplain ordinance includes standards that exceed
FEMA’s minimum requirements, including the requirement to elevate the lowest living floor of residential structures
to one foot above Base Flood Elevation, zero net fill in the 100-year floodplain, elevation requirements for
critical facilities in the 100-year and 500-year floodplains and additional requirements in the conveyance zone
and floodway.

Based on these higher standards and the City’s other floodplain management practices, the City of Houston also
participates in FEMA’s Community Ratings System (CRS) program. CRS is a voluntary higher standards program
that rewards participating communities with discounts for policy holders. The City of Houston has a class 5 rating
resulting in up to 25% discounts for flood insurance policy holders in Houston. The City of Houston has the
highest CRS rating of the nation’s ten largest cities.

The City’s participation in CRS saves NFIP policy holders in the 100-year floodplain an average of $296 per
policy each year. CRS discounts citywide total over $13.3 million annually.

The City’s NFIP participation and CRS discounts are summarized in the table below.

Zone Total Number  Total Premiums Total CRS Average Average CRS
Policies Discounts Premium Discount
100-year 39,121 $37,341,288  $12,447,129 $955 $382
500-year + 93,499 $41,055,921 $806,040 $452 $9
Outside
Total 132,620 $78,397,209  $13,253,169 $591 $119

Table 13 — NFIP Participation and CRS Savings (FEMA Community Information System, 2016)

Federal regulations require that homes in the 100-year floodplain with federally backed mortgages carry
flood insurance. (42 USC 4001, 1973) The proposed changes to Chapter 19 do not expand the requirement
for flood insurance to the 500-year floodplain.

The proposed changes to Chapter 19 will not affect the cost of NFIP flood insurance for existing homes. New
homes in the 100-year floodplain built to the proposed 500-year + 2 foot elevation requirement as opposed
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to the current 100-year + 1 foot could save an average of $232 annually on insurance premiums. In the 500-
year floodplain, homes that are built on elevated foundations will have slightly higher insurance costs as
compared to homes with slab on grade foundations. See insurance changes summarized below:

Harvey Flooded Insurance Cost — Insurance Cost Average Annual

Homes Studied 100-YEAR+1 500-year +2 feet Insurance Savings
100-year 25,852 $713 $481 $232
500-year 5,970 $344 $386 ($42)

Table 14 — Insurance Impacts (NFIP Flood Insurance Manual, 2017)

Making two or more flood insurance claims may cause a property to be designated as a Repetitive Loss or
Severe Repetitive Loss structure. A Repetitive Loss (RL) structure is a structure that has had at least 2 paid flood
losses of more than $1,000 each in any 10-year period since 1978. A Severe Repetitive Loss (SRL) structure is
a structure for which 4 or more separate NFIP claim payments have been made with the amount of each such
claim exceeding $5,000, and with the cumulative amount of the claims payments exceeding $20,000; or for
which at least 2 separate NFIP claims payments have been made with the cumulative amount of the claim
payments exceeding the pre-flood market value of the structure. (FEMA, 2017) These flood losses must have
occurred within any 10-year period since 1978. As of December 2017, the City of Houston has 2,015 SRL and
6,613 RL properties as shown in the below map.
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Map 6 — Severe Repetitive Loss and Repetitive Loss (FEMA Current Effective FIRM, 2018) (FEMA Repetitive Loss Data,

2017)
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SRL homeowners are subject to much higher premiums and rate increases of 25% per year until full risk rates
are reached based on the provisions of recent federal legislation that became effective in 2015. The chart
below illustrates the changes in base flood insurance premiums (before surcharges and discounts) for a slab on
grade home built before 1981 (pre-FIRM). (FEMA HFIAA, 2014)

NFIP PREMIUMS FOR PRE-FIRM HOMES

=== Pre- Firm Total Base Premium Severe Repetitve Loss/Pre-Firm Total Base Premium

= Substantailly Damaged/Pre-Firm Total Base Premium

$7,000 $6,800
$6,500
$6,000 $5,890

$5,500

$5,000

$4,500$4,351

$4,0004 5 - $3,837

$3,456 :
$3,500
—

$3,000
2015 2016 2017

Chart 4 — NFIP Premium Increases for Severe Repetitive Loss properties and Substantially Damaged Properties (NFIP
Flood Insurance Manual, 2017) (NFIP Flood Insurance Manual, 2016) (NFIP Flood Insurance Manual, 2015)

Better protecting homes from flooding with the changes to Chapter 19 will help to avoid substantial damage
and Severe Repetitive Loss in new homes. This will save new home owners from significant NFIP premium
increases.

The proposed changes to Chapter 19 may provide enough points to upgrade the City’s CRS rating to Class 4
(which equates to an additional 5% discount on standard rate NFIP policies with average potential savings of
$64 annually for policies in the 100-year floodplain) assuming all prerequisites are met and depending on how
the proposed exemption for small additions is scored. Meeting the prerequisites for a Class 4 rating requires
changes to the City’s storm water management regulations and the acceptance of a watershed master plan by
FEMA. (FEMA Community Rating System Coordinator's Manual, 2017)
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The proposed changes will allow homeowners in the 100-year floodplain to use Increased Cost of Compliance
Coverage to elevate or rebuild their substantially damaged homes higher than 1 foot above base flood
elevation. The proposed changes would require that any federal grant-funded home elevation or mitigation
reconstruction projects be elevated to the proposed minimum flood protection elevation, 2 feet above the 500-
year flood elevation.

Overall the proposed changes will contribute to flood insurance savings and will not negatively impact CRS
participation.

Avoided Cost of Flooding

According to FEMA, homes at the 100-year flood elevation have at least a 1% chance of flooding in any given
year. Over the course of a 30-year mortgage, there is at least a 26% chance of the 100-year flood event
occurring at least once. Lower-lying homes closer to the flooding source may have a much higher chance each
year of flooding. For example, homes at the 10-year flood elevation have a have at least a 96% chance of
flooding at least once over the course of a 30-year mortgage.

The average NFIP claim paid in Harvey in the 100-year and 500-year floodplains was $106,355. Of the
58,960 impacted homes in the 100-year and 500-year floodplains, 18,869 NFIP claims were made following
Harvey. (NFIP Flood Insurance Manual, 2017) 68% of owners of impacted homes do not have flood insurance
and must use their own resources to rebuild after a flood.

The cost of flood damage repair for the 31,822 flooded homes studied in the 100-year and 500-year
floodplains was calculated using the USACE Depth Damage Curve. The average cost of flood damage repair
in the 100-year and 500-year floodplains was $56,297. (United States Army Corps of Engineers, 2017)
(Houston Public Works, 2017) (City of Houston, 2017) (Harris County Flood Control District, 2009) (Harris County
Flood Control District, 2009)

The various estimated flood damage repair costs are shown in the below table. Average cost of flooding per
home could only be calculated for homes with finished floor and high water mark data.

Floodplain Flooded Homes Studied Total Cost of Flooding Average Cost of
Flooding Per Home
100+500-year 31,822 $1,791,499,027 $56,297

Table 15 — Flood Damage Repair Costs (United States Army Corps of Engineers, 2017) (Houston Public Works, 2017)
(City of Houston, 2017) (Harris County Flood Control District, 2009) (Harris County Appraisal District , 2017)

It should be noted that the above estimated costs are for flood damage repair to the homes. Significant
additional costs are incurred by homeowners affected by flooding including replacement of flood damaged
contents and temporary living expenses while flood damage repairs are underway.

Individual Assistance payments are limited to $33,400 regardless of flood damage sustained. For uninsured
residents, the cost of flood damage repair may exceed IA payments.
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Emotional and Psychological Impacts

Along with the financial costs of flooding, some flood damaged homeowners experience significant emotional
and psychological impacts. According to “The effects of flooding on mental health: Outcomes and
recommendations from a review of the literature” by Carla Stanke, Virginai Murray, Richard Armlot, Dr. Jo
Nurse and Professor Richard Williams:

“While most people who are involved in disasters recover with the support of their families,
friends and colleagues, the effects on some people’s health, relationships and welfare can
be extensive and sustained. Flooding can pose substantial social and mental health
problems that may continue over extended periods of time. Flooding can challenge the
psychosocial resilience of the hardiest of people who are affected.” (Stanke, 2012)

The City of Houston has a responsibility to make policies and regulations to protect the safety, health, welfare
and property of its citizens. The Floodplain Ordinance should reflect this goal.
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VIIl.  CONCLUSIONS AND RECOMMENDATIONS

This study reveals and acknowledges areas of uncertainty in the data — especially with regard to the assessment
of future weather events, quantification of risks, individual homeowner choices, and inherent unpredictability of
flooding disasters.

However, analysis of the available data clearly shows that changes to Chapter 19 regulations can make a
significant contribution toward adequately protecting Houston’s residents from future flooding. An even deeper
dive into the currently proposed changes — i.e. for new homes in the 100- and 500-year floodplains to be
elevated 2 feet above the 500-year flood elevation — confirms that the proposal strikes a reasonable balance
between benefits and potential costs — public as well as private.

Houston Public Works recommends implementation of changes to Chapter 19 regulations in line with the
conclusions of this analysis.
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Appendix A — Summary of Data Sets used for Hurricane Harvey Housing Damage Update (City of Houston,

2017)
Data Set Brief Description
City of Houston Public Works and | Visual inspection of all structures inside the 100-year
Engineering Floodplain Management Office | floodplain, and when a water mark was present, and

Visual High Water Mark Inspection Data

measurement was taken

City of Houston Solid Waste Department Debris
Collection Data

Geolocated data based on where debris was picked
up by Solid Waste Trucks

City of Houston of Neighborhoods

Windshield Inspection Data

Department

Visual inspection of external damage by

Department of Neighborhoods employees

City of Houston 911 Emergency Call Data for Flood
Rescues

Geolocated calls for flood rescue by citizens

City of Houston 311 Data for Harvey-Related Calls

Geolocated calls for flooding by citizens

City of Houston Public Works and Engineering Multi-
Family Habitability Master List with Unit Count

Address-based data set that tracks all multi-family
structures and number of units

FEMA NFIP Claims Data

Flood insurance claims information collected by
FEMA

FEMA |A Data

Individual assistance data collected by FEMA
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Appendix B — acreage and parcels impacted in 100- and 500-year floodplains.

Floodplain Existing Proposed

101,246 parcels 101,246 parcels
100-year

117,240 acres 117,240 acres

0 parcels 85,739 parcels
500-year

0 acres 33,615 acres

101,246 parcels 186,985 parcels
Total

117,240 acres 150,855 acres

Impacted Acreage and Parcels (Harris County Appraisal District , 2017) (FEMA Current Effective FIRM, 2018)
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Appendix C — Additional Cross Section Data (proposed requirement for elevation compared to NG and Harvey

HWM)

Sample Cross Sectionwl‘.ocation

Legend

T Cross Section Location

Freeways

White Oak Bayou Watershed
Vince Bayou Watershed
Sims Bayou Watershed

San Jacinto River Watershed
Luce Bayou Watershed

Jackson Bayou Watershed

Hunting Bayou Watershed

Greens Bayou Watershed o

Armand Bayou Watershed
Clear Creek Watershed

Mission Be

Carpenters Bayou Watershed
Buffalo Bayou Watershed
Brays Bayou Watershed
Barker Reservoir Watershed P—

Addicks Reservoir Watershed

%

T

ice Ave I

Esri, HERE! 'DeLorme, Mapmylindia, © OpenStreetMap contributors, and the G

Pearland

Friendewood

o

qsur; City.
€r community

NG to100- NG to 500- NG to
FIS NG near Harvey  vyear+1(ft)  year+2(ft) Harvey High
Location Description Stream Name Stream Harvey HWM (Ground (Ground WateryMagrk
Letter HWM (ft) (ft) above above
WSEL) WSEL) (ft)
S Rice Ave D100-00-00 BN 52 54.87 56.18 55.58 2.87 6.18 3.58
US 1610 @ Greenwillow St D100-00-00 BH 52 52.6 53.98 55.42 0.6 3.98 3.42
BELTWAY 8 @ Briar Hill Dr. W100-00-00 CR 68 65.32 69.25 72.79 -2.68 3.25 4.79
Chimney Rock @ Indian Cir W100-00-00 AZ 54 47.28 52.87 58.48 -6.72 0.87 4.48
Little York @ TC Jester Blvd E100-00-00 Not 75 74.34 75.12 76.39 -0.66 2.12 1.39
Lettered
Victory Dr. @ Deep Forest E100-00-00 BO 75 78.78 78.99 78.8 3.78 5.99 3.8
US I-10 @ John Ralston Rd H100-00-00 AC 26 26.1 28.78 30.05 0.1 478 4.05
US 1610 @ Lockwood Dr. H100-00-00 Not 42 45.2 46.95 49.14 3.2 6.95 7.14
Lettered
Kingwood Dr. @ Hidden Lakes G103-80-00 (EFS)) H 58 53.51 57.85 58.14 -4.49 1.85 0.14
Kings River Dr. @ Lake Houston G103-00-00 (WFSJ) A 53 50.03 54.17 55.21 -2.97 3.17 2.21
Greenspoint P100-00-00 FE 77 81.05 82.63 83.91 4.05 7.63 6.91
US 110 @ Westmont Dr. P100-00-00 T 22.5 19.08 21.88 23.87 -3.42 1.38 1.37

Maps and profiles follow for each sample location.
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Appendix C - BRAYS WATERSHED
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Appendix C - BRAYS WATERSHED CONTINUED
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Appendix C - BUFFALO WATERSHED
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Appendix C - BUFFALO WATERSHED CONTINUED
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Appendix C - HUNTING WATERSHED
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Appendix C - HUNTING WATERSHED CONTINUED
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Appendix C - GREENS WATERSHED
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Appendix C - GREENS WATERSHED CONTINUED
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Appendix C - WHITE OAK WATERSHED =
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Appendix C - WHITE OAK WATERSHED CONTINUED
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Appendix C - SAN JACINTO WATERSHED
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Appendix C - SAN JACINTO WATERSHED CONTINUED
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Appendix D — GHBA Cost Comparison

|REPLAC[NG SLAB WITH CRAWLSPACE CONSTRUCTION

THIS APPLIES TO PROPERTY BELOW THE .2% LEVEL, BUT ABOVE THE 1% LEVEL. The following shows a cost comparison of a home built with a conventional
slab against a home built on a crawlspace with using treated lumber to raise the home above the 500yr floodplain PLUS 24", This should show only the cost
to achieve a finished floor height using both methods for the purposes of showing a cost difference. This presupposes a 1650 sf, one-story home with a 2
car garage and 150sf of outdoor space (porch/entry). Please note that in the case of a 2 story home with the same footprint (1st floor 1650, 2 car, etc.), the
additional cost to raise the structure is the SAME or greater.

Slab Construction |Crawlspace

standard post tension slab vs. 12' pier with 30" grade

Foundation $29,030.00 $33,251.00|beam
Only need a pad under garage in pier/beam, and that
Building Pad $7,550.00 $1,452.00|pad is grade height

Treated Lumber For crawlspace pony wall (lowest
reasonable quality construction which should be
allowed) $0.00 $5,150.00| This is the predominant way to raise the finished floor
Frame Labor $0.00 $3,221.75|All additional framing for crawlspace

Ditto above (this is estimated lumber and subfloor
required to frame a 12" floor system), could be
Untreated Frame Lumber for floor system $0.00 $5,277.00|trusses for additional cost

should be closed cell foam under floor {most
expensive insulation), sprayed on the underside of
first floor subfloor. Anything else could create

Insulation under floor $0.00 $4,782.00|environmental issues
could be brick/siding/stucco, but in any case not
Cladding over crawlspace/access stairs 50.00 $10,160.00|needed in slab construction
Vent Blocks and block stairs on pad $0.00 $2,150.00|code required (could be lattace)
Drainage Under Foundation $0.00 $1,850.00|required in case of flooding

Slab could have finished concrete, but crawlspace

Flashing/Waterproofing Porch at First Floor Level $0.00 $1,350.00{entries must be waterproofed like a balcony
subtotal $36,580.00 $68,643.75
$32,063.75

Added cost of using crawlspace construction
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

[Subrecipient Nams: City Of Houston HCOD Canlract Nuniber: 13-182-000-7296/72120001
{Homeowner Nams; Activity Mumber
Hame Address: F-1450 3/1 Standard Non-Coastal
Building Contractor Name and Address:
Stare Contract Builder: @ ves QO ne
S SPECIFIC - SITE PREP
o ‘Specticaton Duinde Dseription ‘&mmm::;im Ui of Measirn Caax par LOM par tem Cos par ham ol
e Trash container witf approved remaval / dispoesal 38 required throughen the
|l CONStruction process
Site: Todat Provide temperary todel facfities from job start undt approval of permanent facilifies
Strip areas within bldg. nes, proof o exposed area, under cul and replace wesk
areas and provide an addiional 12 Select Fil compacted in a max. 8 iRs with
o |65% gompacton, Buile up pad Nigh enough 10 provide 67 dren inevesy 5 peay
from perimeler of stucture or ta muricipality heighl recuitemants if groater. Fill = 7.040.00
holes on site caused by any house, concrele, tres remaval and provids positive E o
drainage away fram tha faundation.
Site Prapare the site for consbuction: Signage, sit fence as needed, permit boards,
Prep srall irash and landscape GEbAS emoved.
Make Resdy Final Clean
Sod Provide 4 Pallets
Tesmée traztment Termile restment.., Subtarainisn tarmie peoteciion.
Cther il Din Dalivered, Spread, and Compacted per Truck Load (12 Cusic Yards) ! & 140,00 1 F 1,120.00
Oher Notused [ 8 u 3 -
Crther Not Lised 5 - 3 -
Site Specific/Site Prepr s 8.160.00
SITE SPECIFIC - ELEVATION
. Sausm Fear, Numberof teme, | UnicclMaasuns | Cost por UGM per ham (including
Bescripiza Spechcaton Deslled Descrption o Lnast Fam ey Lovers Com por bom. Toual
Elevation Refer to Foundation ine item g -
Site Specific/Elevation . " -
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

' pe & Cataiied O N 1mmﬁm| wruchu:;”, Cﬂ?nﬂbﬂ"wrlﬂ it prar Hem Tocal
|SITE SPEGIFIC - DEMOLITION
Deserpxion Speciication Detnlod Descrgtion hﬂ-:nmmm'mdn-n Uﬂ:mmj mmt:qm Compertem Yot
Derma sma Home 2362 5 3.46 | 5 8276.32
dditonal Demo [Demn Flatwork 1048 § 150 |5 1572.00
Sita SpeciicDemalibon 984852
[SITE SPECIFHS - ACCESSIBILITY
L. ‘Spociatian Catsdod Dscriston 'Mm‘(m Urt el Moasurs l C"L""‘m"”’m e partien | Tk
Type (ramp, 3f, ete.) i & -
Site SpecticAccessibilty .
SIE SPECIFIC - ABATEMENT
Sarsae Fout, Mambes af U of Mo ol por UGH e fam
Deserptnn Spaciernn Onabed Boscrpten o Lo o (umnm el Lbot] Cont pa o Total
Lead Paint Abatermam fNot sad 5 N
Asbesios Noz Used 5 R
——— 5 s 35000 | 5 1,080.00
Othar Net Usad i} § - % ~
Site SpecificfAbatemesnt 1,050.00
Sub-Total - Site Specilic 15,058.32
Texas Generai Land Office - Disaster Recovery
Work Write-Up / Cost Estimate
Desereten Spocication Datalad Oechpton |“"’°F_'r"~“:_“r"::’°‘“"‘ U I ™ ot pot llom Tasl
ozt por fmm Towl
Sah/Foundason Elavate Using Pilings from 3 o 7° above Grade with comventional fleorng.
$ 28.752.00
Poren inciuced wilh raised foundalion.
3 28 752.00
i B -
Flat work {Conerata Drive and Sidewalk. g 6.853.00
Fiatwor Gosts 3 £.853.00
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Texas General Land Oifice - Disaster Recovery
Work Write-Up / Cost Estimate

- Scuare Feel, Numberaf Sorrs{ - Uek of Messua Cost par LM par bars
Spociicton Paud Descmpin I o LnearFos [uon) inehoting Labor) Tt
. | Square Fesl, Humbar of tiess, | Un2 of Meazire Cast par UDN per bam
Spocfication Dambed Dasedunn ot L Font o) et Luber) Cost per ham Toul
A fhgra main sewer and waler supply ines to tapimater inciuding excavation and
b4 [hackfil, per plans and specifications and appicable codes,
Drain, wasle and vent stack plumbing fnas usmg schedule 40 FYE or equal, per
o |plans and specifications and appicabie codes.
B CPVC water supply fines, pressure et entirg house. Install waler heater, per
op-Ou plans 3ad Spucs and o
Kirchen Sink stz 3 2 equal sized companment, 297x22" 107 deep manimum Siniass sleel,

Kitshen sink with 2 single: laver, chrome kitchen fauget per plans and specificaions,

2 piece. ciose coupled, white vieous china, water saving commode elongated by
[ Teder lAmerican Stanaanm or sqtivalent 177 AFF, Inchutes supply pipe, shul-off valve,
wax Seal and tollet saat per pans and spacifications.

$ 10,344.00
Tolet Seal Inciuded with toilet.
Fivergiass comba with low mai Provi
Tub wf Surmound had, curtain red and plumb per plans and i
Faucst Lever handgies, washeriess, chrome finish
[Tub Faueet Levar handlas, washeriess, chrome finish
CoppenPVCFlex Inciuded above.
Hase Bib Provide per plans and specificaions
Cither Complete Pumbing for karme
Tap water Tzp, Long (if neaded) Contractor o provide receipt. k] 1.650.00
Tap INo: Used $
Lne Naot Used 3 - 3 -
Lng Mot Used 5 § -
|Plumbing Casts

8 11.884.00
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

Gqunve Faed, Nuiour o8 B ni o Measure Cost par LM pat Barn
] Spociicaton Detaled Duscretn | oo aviniy [ i Labor Gomt par hom Toual
. S .squmi'?mnrm um:’:;-.- Cosijor UEM poc o P o
Provids pemiit, wing to coda with a minimum 200 Amp senice per codes, ptans
and specifications. Al gircuits 10 be eopper. Segamie clrouits for the refrigarator,
distrwasher, range and microwave / vent hood will be provided. 48° 1o top breaker
Electnc Rough-in of panel box, eleciical switch plates to be mounted 48 o lop of aullst AEF.,
ouilets 10 be mourted 157 A F F. 1o botiom of box. Eleetrical servics wire 10 be
coppar. Install per piars and specificalions and applicabie codes. Includes wiing
fior smokeiCO2 detectors, canie, TV, teiephone per plans and specifications
Trim out eleclic and connect all appliances and panel, Pznel box will be labeled
Eractie T for aach breaker and have mom for s minimum of dwo additonal circuits . NStall ail
ap-Cuit Hfrxtures with white: swiiches, & outless, per plans and specifications and applicsols
COCES.
{inskattation of Vent Hood vented lo the exlerior, 25 indicated in plans and
Ranga Vort |specifcatiors. $ 7,974.00
Injesior Lights Pec plans and spacifications .
Sath VentLight {Per plans and spacifications
Ceiing F Energy Star Rated ceifing Fan with light kit, brushad nicke! finish, dauble switchad.
g Fans Fan 10 be 52 S-biate fan, Provide par DIans nd specibcations.
Exterior Lights Fgr piang and specificalions.
SmokeiCOZ, TV, Telcphone  |[Per plans and specifications.
Doorbell Per plans and spacificalions.
Othar Compreie heskica: for home
Oiner Mot Used o 5 -
3 7.974.00
cati - [Saern Fast piumber of noms.|  Urs of Maspurs Gﬁlnl‘UDH;lf‘ﬂm. T -
Deccripion Spaciication Datailsd asziglon e Linet Fant Laber) Caxl por Hem Tetal
- N Includes 2l iabar and rratensis nacessary 1o comxela he intenor framing 2md
interior Framing Irkerior shear walls par plans and specifications. #2 SYP is required.
Incfudes 3t labor snd Malensis nacaseary o complete the axtedor raming par
Exastir Freming ptans and specificstions, #2 SYP is rectired
. Inctudes ail labor and malerials necessany o complate the roof framing per plans
Rocl Framing andl spacifications. #1 SYP i recuired s 2042100
Hardware Fors/Clips/B IS [Fasleners per plans and afcati
[Extaror Shaathing Exterfor walls sheathed in zocardance with the Pins and Specifications
qu' Caiumrs ]Pupwmmwmms
Form 11.17 - Work Write-up /Cost Estimate Revised Form Effective June 11, 2014 Page 5 of 12
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

. Foet Numbarof inms, | U of Measus Goat per LM pee am
Desargtion | Zpecfieqion Deelled Descriptinn F““““_ ot l e | T e Com par gem Tolal
Froing Costs S 20,42100
} "Foo, Nuobar of [y re— ‘Caat par UOM par Sam:
racripion Spartication Detaied Descrtian ““““" i e, i o par UOM po Gest par o Toml
Intes :'n;\ﬁﬂtwle tor equivalent) 1 3/8° & panel H/C hollow core doors. Perplans
terior Harware Frovide per pians and specifications
Provide raised § panal fiberglass ar sieel insulsted mied door (whransom if
[Extesior Enrance Door ting the eng design and pars i
Extorior Seeandany Entrancg | Provide raised 6 pansl fiberglass or siesl insuiated rated docr mesting e
Dear i ces) and plans and speck 5 6,485.00
Extesite Harduarns Provide per plans and specificalions
Energy Ramd Dual-Pans, ving, Low £ windows with |lock and ramovalie window
A I Soveens |screens. Per plans and specifcations.
|Storm Doors Mot used
AREE ACCESS Provide per plans and specifications
Doors and Windows Costs 5 6,486.00
. Unk of Moaswre. Cat par UTM por Som ;
Ooamipian Specification Oetabad escrpton . ol ey ptely Cosi per e Toml
Proviie and metad R-15 unfaced foerglass B2 In4” sxlafor walls, R-19 in 6"
extarior walls par plans end specifications. (formaldehyde free) Al voids around
\ialls windows, exteror doors, and wall panetrations 1o be filed with foame d-in-place
thesmal insulalion. (Referio Extenor Suface - Noiee Atenuafon if nolse mibgztion
s requirad for hams.) $ 25681.00
Frovide and install R-38 fibergiass (formaldehyde free) biown insudation o atic,
= | Attic bafflas betwean eech rafter for cross venliiation,
iouation Dasts s 2,581.00
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

. |Souace Foal, Numborof hema, | Uk of Masaura Cast per LOM per Bam
Spocistion Duied Deacrion 1 oL nat Fomt wou per LI por Cost par tern Tetal
[Enars Foa, tumber of heme, | Unt o7 Magsurs Caxi par LM par fam
Spociicafion Detaked Daserpion "“nr—u g b b "'" L:;ﬂ Cos par tam. Tatei
James Hardie or equal 8 1/4” pangis with 7 127 expesure, All Jemes Handis
L ) maberisl and per plars and All sofft Wi be
Sidig, Soifs, and Trirm vanted Hardipiank ard bricks. Tywek ThermaiWrap haisr instalied on al sxterior
walts.
Column Wrap Pravide per plans and spesifcatians. £ 8.764.00
Shutters Provide par plars and specifications.
Gablz venls Provide per pans and specifications.
Naise Attanuaticn Mot Required s
Gutters or Downspauts Mot Resuirsd 5 - Is -
Exterior Surface Casls 3 £,764.00
Unit of Mesmarn 1
Descrion Sipasfiaatan Datnded Dociton o "‘w ol par UREBe e Cost per tom Tawt
Provide 2nd install 12" arywsil on ceiings, 1127 drywall on walks, water resistant
Deryweall anywad in Sathyoom wet aness. (If hame fequiras noise milgaton, refer to Exterior
Surface - MNoiss Afterstbion for descripion of drywall to be used.) 5 £,335.00
Tape, Texture, and Tem Finish drywal (o 2 fevel 4 finish dringa peet/ knook down texiura fnish,
Intedor Suriacs Cosls 5,335.00
Dscrpton Sposhcation Detaied Dmeriion P Tolat
Energy Star Rated {per pion SpoCheatons) 18 + SEER Genral Ar and Heakng
HVAC sysiem with insulated duets and sealad retum aiv. Appropratety sized for space
and meeting all spplicable codes, plans and spedfications.. Duct Blaster lest o
HVAC
$ 8,763.00
Went Hood tVent Hood combs vert Lo extenss per plans snd specificatians.
Dryer Venl Dwyar ven exhaust o exienior per pans ang spaciitations
Underground Gas Ling Not Used 5 -l
Mechanical Costs 5 9,763.00
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Texas General Land Oiffice - Disaster Recovery

Work Write-Up / Cost Estimate

I Sran}lnhrnlhlms ot af ez ot per UOM per Bam
Speciicalion Dewriad Desereton 1 P ) ot par i Touwl
&mmmwum Unt of Magsura Cas par UOM par e .
Spociicaion Dataked Bariptnn it o I ) Eoes per bam Totai

Jamas Hardie or equal B 1747 paneis wih 7 12" exposure, Al Jgmes Handis
materal and per plans and All soffit wil b
val\wdﬁampla'kand bricks. Tywek ThermawWrap bamisr installed on ali exterfor

Siding, Soffts. and Trim

Colwmn Wrap Provice per pians and apevificstians. £ 8.764.00
Shutlers [Pravide per plars and speciiications.
Gable vents Pravide per prans and spacificaions,
Moise Attanuatict |Not Required . 5
Gutters or Downspaits Nat Required £ - |8 -
Extarior Surface Cosls 3 B,764.00
jumbar of Unitf Moazrn [T
[L—— ‘Spacticzton Detided Dosesipton [Sauaro st Miambor o Roma | Umt o o par LOMpe: fom Cost per Rom Tau
Provide and install 12" drywall on ceifings, 1/27 drywall on walis, watar resistant
Drywall ywal in bathroom wel areas. (If home requires noise milgation, refer to Exterior
Surface - Noiss Attenuabion far descrption of drywall 1o be used.) g 5,335.00
Tape, Texwre, and Trm Finish deywall 1o 2 lavel 4 finish Oranga peet / knosk down texiura finish,
Interior Surfacs Costs 3§ 5,335.00
Dekaiod Squmrms Fees, Numbar of kams, | Uingol Mecrure Com par UCH per llam
[a— Spechicatan Dencriptan e Lineat Foet O sl g Cosper tem o
Enery GIar Hated (per pen 3P0 CHEAb0NS) 10 + SEEH GAntal fur and Heakng
HVAC system with insulatad duets and sealed retum air. mwmmm
andmeei’gﬂl codes, plans and Due est o
3 9,763.00
Vent Hood Ivent Hood combs vert Lo extenor per plans gng specifications.
Dryer Venl Dryar venl exhaust o exienor per pans and specifications
1 GasLina et Used L - ls
3 9,763.00
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

| Squace Foor, Mumbarof hems, | Link of Moasurs ot par UOM por tam
o< Linear Foat (e

fecieing Lat Coar par hem Tatat
54 Fud.mw.dm
Spacificanon Dembet Detorpdon mutwm one Tvusiog Laberl Towol
1% and instal 3l Trlsh Garpeniry 10 InCiude Baseboard, Casmgs, Malangs.
claset shelving, closet rods, interior doors, exterior doars, and necessary hardwars 3 2,540.00
2,540.00
; [Scpaen Foee, Numbor of e, | Uink of Measrs ‘Gt per UGM por tam
‘Speciication Cetwiss Descripton iyl oo o abery Cos par tem Tawml
Instadl kiichen base cabinets (51 phywood boxes with salkd wood frames and doars),
irciuding ulilty raem (if required) per pans and specifications.
wan ¢ Trsdall 367 kitchen wal cabinets (i plyweod Doxes with solid wood frames and
ahinats ciears), inciuaing utiity roam (if required) per plans and spacificanons,
5 8,537.00
Caounter Top Instzd laninate counter-iops i kitchen per plans and Specs.
install hathroom vanity cabinats (all plywood baxes with solid wood frames and
Bath Varily ldoors). kstall 172" thick solid polyrier vanity tops wilh integral sink per plans and
|spacificaBons.
Catinet Costs 3 8,637.00
. et : S P, Number of Bar, | Unit of Meatire Tost par DM poar Barr
Bascrption Epoaifisainn Dotaied Docoriptan jebplimrinl i OMp ot per bom Tetal
Range Provide and install in accordance with plans and specifications.
|Refrigaratar |Provida and install in accerdance with plans and specifications.
N - . N o § 1,733.00
Dishwasher Provide and nstali in with plans ang
Provide n with plans and Matariat oaly,
ent Haad price is in elecuical seclion.
Appiances Costs
Specifirnsnn Cotaied Cestrpton i Lotk Coalpariiam Tots
Campat 2807 carpet. Mstalied on a & pound pad. pat plans end specifications.
" th $ 4.986.00
ving “LixePlank” o “Mature's Path o equal; 18" thick x 367
[lengith plark e and f=nsitfor; swips per plens and Specifications or 129X 127VCT.
Floaring Cosls $ 4986.00

Page 58



CHAPTER 19 DATA ANALYSIS

APPENDIX E — HCDD COST COMPARISON — PIER AND BEAM

Texas General Land Office - Disaster Recovery
Work Write-Up / Cost Estimate

Sk Foml, Niarsbor of Boms, | Ung of Leasurs Comt por UOM par hene
Descpiicn Spacibeation Dotded Deacrpton. k o Lt Pt Vo | [‘P"' " " Cost par e Tot!
— —— et iy e ey -~
Specication Detmiod Breacnptonr: wLw.erin e pronisy Cost par e Tatal
Inberiar Paaink 3 tone irterior paint schame, CalEngWWalliTrim. Minimom 20 year Sealand.
Up to 3 tona exiedor paint scheme, extesior fleld, exterior trim, doors and rilings. ¥ 457200
Exterior Paint Minimurm 20 yoar seaiant
Pairt Costs 467200
: Lo s“F P ..rm e h. — m._ e
Daszription Spackcation Deted e Decsaripton "'m‘:wm° ; el per L::u Gt par hem Total
25 years architectural fberelass { 1slrun) based shingls, UL dass & rated. This
N inciudes 28 gauge galvanized roof edge flashing, 26 gauge galvanized steel mal
it valley and te-n tashing, “Shingle Over Type™ ridga vent. minimum 15 k. feit. &
eve dfip. Maderisls must ba TOL approved. Provide per plans and specificalions. 3 5.759.00
18/32 APA, Exposurs 1 Plywood with radiant bamier (1f home raquires naise
Deciung mitgation da net use radiant barrier decking. Rafer o Extenor Surface - Noise
jAnenuation).
- ....“_ : “:;“ f w
Spackication Cetaisd Desanpton SHWO?LM:; Meazure :o:::mvfm?m [—
Med CabMiror (1) plate mimor instabed per bathroom, Dimansions par plan
§ 638.00
Hardware Provide par plans and specificalions.
| ADA Bathroom - Master Net Used ¥ -
ADA Bathroom - Mastor Not Used s B
AR, Bathroom - Guest Mot Used £ -
ADA Bathroom - Guast Net Used 5 -
Heacing/visual impairmant Not Requined 3 -
ADA Hamp Mot Required 3 -
Finish Deteils Costs §36.00
Sub-Tolal - General Construction - Hard Caosls 137,928.00
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Texas General Land Office - Disaster Recovery
Work Write-Up / Cost Estimate

Foel, Murmbar of o, |
o Linng s Pt

i

Form 11.17 - Work Write-up /Cost Estimate

sk of Mastism et pat LM per sem
[ M—— Sseciicalon Datsied Dorcrplon Tuew F s St par Ham Total
MISCELLANEDUS SOFT COSTS - BUILDER
[Srics Fae, Hiambiar of Rama, | Ui of Moz Com par LT bar e,
Desercven Speciiczion Doinded Descripaan ?:.hmm Roma, o o :.':'_;‘h'_;, st e o “omr
Prrmits CityiC and Laler {receipt o be submitied) $ 3,000.00
Sufidars Risk/ Paymont and bonds {recaipt io ba
Sends subimitiod on 6% deaw). $ 4000.00
Lifitios. C feas. Indicate if 5 -
Floodptain Prmil Mot Requined $ -
HormBownars insurancs poicy 1o intlude 609 contant covarage, wind Stom &
airnes [Read insuranca 1 1n Sondpiain. (receipt to b2 submited on fal draw) § 3,000.00
Sodl compaction tesking Not Used 5 -
Boundary Sturvey |Boundary Survey 3 236751
| Elevatien Cestficates Intermadiats Elevaton Corficatas § 49873
Elavstion Cenificates Flrished construchon Elevaton Certficalas s 49873
Farm Survey Form Survey s 35000
Gentechnical Work Dre=p Bodng Inmvestigation 3 1,050.00
Site Specific Plans. Stte Specific Pians 3 2,600.00
Reconnect {Elactrical & Sas Reconnect & 203,00
[5ub-Total - Mise. Soft Costs - Sullder s 17.567.97
IMISCELLANEOUS SOFT COSTS - SUBRECIPIENT
—— ‘Spocication Dutadked Desceycn m?u-“::;‘m Unk of tcasia mm:mmm Con per tom Sotal
Peaits 5 -
Bands 3
|insurance 5 -
Other 3 -

Revised Form Effective June 11, 2014

Page 10 of 12
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Texas General Land Office - Disaster Recovery

Work Write-Up / Cost Estimate

Oomsriphom ‘Spocieaton Dutoked Cescrption im:Tme ! Pt | e Laboe) G por e Teial
Sub-Total - Mise. Soft Casts - Subeeciplent s R
MISCELLANEOUS SOFT COSTS - STATE VENDOR -
Baserizion Spaclicaton Detslod Deseripion o e e er o foma || e Wﬁ_&"‘ Eout por tam o
Bourdary Survey
Foim Survey
| Seoteshnical Work
Site Specific Plans
|Elevation Certificates
Elevavon Carficates
Pemics
[Sub-Total - Misc. Saft Cosis - Stale Vendor 3 -
Texas General Land Office - Disaster Recovery
Work Write-Up / Cost Estimate
i —— ] i | wmmr || s -
INSPECTIONS - STATE VENDOR
Desstiptan ‘Spocticston Colsded Dosecpicn R vl T v s ot por o Tomi
Inspactions . 3
Othar
[Sun-Tow] - Insaections - State Varkor [
|+10P Associated Gasts (Round 2 Cnly) (La. kot acguisiben, home parchase price, olher)
o P —— B e e | et v
Lot Acquisiion ] R
Hame Purchass . $
Other $
Sub-Tolal - HOP Services 5 .
BOE Scope Reduction - See Attached DOB Exception Acknowledgement Form and Scope Reduction Workshest
Budgeted Project Costs § 17455429
Gap Funding
Reserve Funding $ -
Total Budgeted Project Gosts 4 - - . o
Homaowner Signane:
Breider Signature:
WARNMS: lfu&dammmmmmmmmunmuewmm«mmm« ot sgree wilh the kamized mvoice(s) submilted, the dipiant wil be subjeet to of COBG funas. 2 Y e reguast
funds in excess of the acks! amount expended for jlitatan or ign bt the sligible home,
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Texas General Land QOffice - Disaster Recovery
Work Write-Up / Cost Estimate

Subracisiond Name: Contract Numbac: — 43-182-000-72956/72120001
(Homeowner Nama: Actvity Numbrar
[Home Addross: G-1382 3/2 Standard Non-Coastal
|Bullding Contractor Name and Addreas:
Skt Contract Bulkdar @ Yves OMNe
mspgnﬁc.sﬁspm T _'=: S R T it : 5 P i i A
Covespran Simalcer: Dntabes Destostian Equars Pt Mtiur i, Uk s o cowpar ot
o mm—vﬂwmrrmnmmmu
Provide tsmporany job stan of
Sitn Tollat faclims
| Strip areas within bidg. inss. proof rofl exposed &rea, under cut and replace
weak arsas and provide an additionsl 127 Select Fil compacted In » max. 8
(ifta with 85% comascton. Buid up pad high snough ta provide 6™ dropin
Fit ewery 5 away o of ta bmighet
i greater. FIR all holsa on sks causéd by any house, conrele, irae rsmoval s EB3400
and provide posiive drainggs eway fram the foundation.
Ste P Prapars the she for constructien: Signoge, &t fancs o neaded, permit boards,
P [ emat trash end iondscape dedrin remoung.
Menkn Rendy [Finel Gisan
Sad Prowite 4 Pallsts
Tarmite treawman; { Tarme tromtmend.. Subterrinian tarméte protecion.
Other Curb Cat 1 curb cut 40000 | § 400,00
Ciher Not Usad 5 .
Other Not Used 5 -
{Ehn Spacto/Sis Prag 5 7.334.00
Bracriothe ‘Bpacficeion Dotalad Deseriph S e e ot AT LM par Fam i Comtpartien Te
|Elovation Refer to Foundation I ilem s
|Sita SpacificEieveton 5
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| Squace Feat, Murcties of e, Unit of Wosaute ‘Cont e LIOW e b
l Dmenston I Specticemon Dealed Dmoipdon | rLinns Pt I e L per

Ul ol Mewaue- Cant e LIEM s b
fuony prchiciog Libo)

Uit o Mansars. Tt per LOM por fem
Py b Comparem Yo

<«
CAE AR
.

Texas General Land Office - Disaster Recoirery
Work Write-Up / Cost Estimate

‘ ‘mmwau—;‘ ‘ [OU———
orLines: Fast actoring|
Dencrpoo E ) s— M-F‘:..H-:‘IM L of Meswure: MNWULM [ o
b Post tension BD on grats ey then 127 above grade. 3000 PS| concrets,
neluding vaper Sariar.
§ 17.762.00
Porch ncluded with stab,
Foungation Costs ] 17.762.00
‘Senarm Faet. Number of Hema | Uit of Moamare- Caut par UOM par Ny
eemsen Spuciticaton Dotalad Decsiooan e Chvemt Foet oMt i e To
Flat wairk | Concrote Drive and Sidewalk.
patio 4= thick 10710 3000 P'S| toncrein patic PAF pians. and speciication, Inciuding § 3,103.00
| vapor barmat:
Other [Net Used 5 - 3
3 3,108.00
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. ‘Sequar Faat, Kammber ot ms. | ol Meseaw Gt g LIOME par oo
Omenchor Spweiicwon Detaled Dazcapten o ‘o

Fant Contparmm Tt
Squmre Fyel, Number of Unt of Memmsip
Oomenptan Spacic ion Cetalied Deszapton. e ook Trs
New main sewer and Yater supply Inea 1o p/metar inciuding exedvatian and
|Underground Ibmcicit. por plan sevd spaciications and appacabio eoos.
Crrine, weste and vani atack plumbing lines uaing schedule 40 FVGC or equal,
Ruugi-in par plans and and appllcable enges,
e (CPVC waler supply ines, pressure fesi antire house, frstall walgs healar, per
op-nt ptons and sppleable cwder.
install @ 2 aqual sized compariment, 2222 10 deep minitum stairisss
Kitctan Sink [soal_ icichen sink with a single aver, chrome kitchen faucat per plans and
spacifications,
2 pieca, close couphed;, white vitreous Chit, wasbsr siving comimode eiongated
|Tolst by American Stancand or squivalent 177 AFF. Includes supply poe. shut-off
and
ive, pars H 10,088.00
[Follet Seal Includad wilh fodet.
Fibangiaxa fubishows ' combao with .
Fus i Surane mat, urtai rod snd plumibing acevsa par plans and spacfications.
Bxihroom Faucet Lever handies, washeriess, chroma finish
{Tub Faucet " |Lover handlos, washerless, chrome &rish
| CoppenPVC P includad above.
Hoze Blb | Provice per plans & specificadons
[ Other Complete Plumbing for home
WatarfSewar Tap |Water Top, Lorg (F maeded) Contractor (o provide receipl. 5 1.850.00
WatsoSawar Tap Ned Used s -
Watac/Sawsr Line. Nt Lised ] - 18 -
Wetar/Sewer Line Not Uzed 5 - 5 -
Plumbing Casls 5 11,748.00
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2 Lipar Fout o

Provide permit, wiring 1o code with @ minimum 200 Amp sarvice: per codes,

olans and specifications. All drcuits 1o be copper. Separats circults for tha
refrigeratnr, diaiwasiver, Fange ATd MCTTWEVS / vant hood Wil be provided.
48" to top brazkar of penel box, eiscirical switch piates to b mountsd 487 o

ok Roughdn top of cutist AF.F.. outlsts 19 bm mountad 15 AFF, 1o battor of box.
| Elcirical sarica wire to be copper. Install per plans and spedficalions
{nppicabie codaa, ek wiring for BMORSICT2 deisetors, cable, TV,
{tmtapnone par pns and specifications
Trim out eleciric and connact all sppESncea and pansl. Fanel boxwil be
fatoted for each braaker and for & misimun: of fero addilions
- circuts. Instal all fixtures with whits switchad, & outiels, por pisns and
3 and codes,
|inataliation of Microweveddord Hood somba veniod o the exdesior, as indicatsd
Range vent in plans s specibeationa. s 7.474.00
Interior Lights Far plans end speciicalions
Bath Ver/Light (Per plens and specifications
Fans (Energy Star Raisd cefing fan with ght 5dt, tirushed nickel finish, double .
Ceting (#aitched. Fan to ba 52° 5-blade fan. Provids per plans and specifications.
Exterir Lights {Per plens end specdications
[SmakaiCOz TV, o plans and spacficatioos
Doorbeil Par plans and spectications
Othar |Completa efectical for home .

Inciudes all labor and materals necessary 1o complels the rteror framing and

{ierior Framing {intarior shear wanis per pians and specifications. #2 SYP is raquirad,
inciiies all lshor an matarisis nacassary t compists the axmrior faming par

Exdericr Frariog slans and specifications. 32 SYP is requina
cluces ol abor and matarials necassary (o compists e roof faming par

[Roof Framing [piaris and specifications. #2 SYP s raquired s 18,326.00
Anchora/Cigs par piars and

Extariar Sheateng | Extanior walls sneathed in with the Plans and

Porch Columns Por plens end spacifications
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a Bowcitcation Debied Drecris | Eov et wnema| Lk ofthemaore Coutper UOM par e Com parmem o
Interior Harcwars Provide per plans and specificaions.
Frovide ralsed § il utad door ]
Exiorior Doxe 5 v plans and
specifications.
Extarior Secondary Frovide raisad 5 pansi fiberglass or $tesl insutsted ratad door weeting the
Entranca Door [anginesrad deakn prossuras, and plana and spectications. 5 6,068.00
Extiror Hardwa™® Provite per pians and speckicaiions
nd Energy Rated DuakPario, vizyl, Low E viadow With kek and remouable:
Perpians
Storm Doors Netarsad
AlG ACoEas Provide par pans snd speciicaiions
Docrs and Windows Casts s 6,088.00
am— Srectenton Detabvd Gesafothn "'"":'L‘h"_"'i‘&“"‘ VR "‘""W‘!.;'m"‘ [p—— Totx
Provids and nstall R-15 Unfacad ergiass Dary In 4™ carier walls, 19 in 67
ctarior walls per plana and specifications. (formaldeiyde free) All voids.
"Wale araund windows, extedor doors. sod wail penetrations to be filed with foamed-
meplaca tharmal inautastan. (Reter 1 Exerior Surface - Nolsa Attsnuation if
npine miligation is required for hame.) 5 243300
eai Provide drad inatesl R-38 fbergisss (formaldahyds frae) Biown mestaion in
finga atfic. Atic baffss between sach rafer for cross venkiaion.
imutation Ceats 3 243300
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Descrizen Speciication Detaled Dascripton ey o "rerin Comt paritm o
James Hardie or aqual 8 14" panels with 7 12" euposurs. All James Hardie
jana and =p Al woftwill be
Sidng, Soffes, wd TAM (o1 uous weied Hardiplank and bricks. Tywok ThermaWrap barier installed
o all extarior walls.
Column Wrag Provide ger gtans and spocifications. 5 8,198.00
Srutters Provids per plans and spacificalions.
Gable vents Pravide per plans and specificains.
{Seund attanuation - woll and cailing with open eall spexy foam insutaben £
S8 drywnl (nsulation shall mest or extbed Revalums, Addifonal doywsil cost
Notcw Alkonustion Hincludad in this En dam. Radiant berrier roof deching should NOT ba ussd i 3 1M
| using spray foam maulation. )
Gutters or Dowsspouts | Not Requirsd 5 - |5 -
Exterlor Surface Cors 3 9.998.00
p Speciication Dl Omergton S T s of . m&-—. ot g4t LIOW ot T Pe—— Tow
Provide and inatall 1/2* drywat! on celings, /2" drywsl on wrails, watar
arngs, {f A
Doyl rwtr 1o Extorior Mo ol drywad o o
used) H 4,706.00
ape, Taxturs, anc Trim |Fish drpwall 1o & lavel 4 firisk arng® pesl  levack cown taxturs Binish,
o1 Insulaie Bucts ane pRalpa y tor
[HVAC anace and meciing af applicabis cocss. olans and spocilcatons_ Duct Blaster
peston VA - s 957800
[Vant Hood Venl Hood comie venl 10 extasior per plans and spacfications.
Dryer vant Dryer veril exhaust i exdesior par clans and specibcations
Costs H §,578.00
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instal ktchen base cabinats with solid ana
s Catinets docre). Inciding el reom (f required) por plans and spacications.
Wi lnstsll 36° Kichen wall cubinets (ail plywood baxes with soikd weod frames aad
doars), inchuding Uty rootm (F mouirod) por piens and apasifications. BTT5.00
Catinets X
Countar Top inatall faminatn counver-iops n kichan par giena and specs.
Tnalall BTG variy CaRInaLE (all Aywood Bas with sald o
Eain Vanity aivors). itall 2" hick: sclic polymer varity laps with integral sink per plans
(Catmet Coats 877500
oy Fast Pormber of Pem. okt of Moawern ‘Cortpe UOM oot
Omeioton Feecionton Dersed Demcrpten tarerFat o phetayrdy Cetlporom Tom
Range Provide and irstall [+ actedancs with plans and specieations.
Provide and irstall i clang and
Diahwasher i plant endt 1700
= Traigion
[Vent Heod prics ix in iscirical saction. i
1,783.00
Epectication Detaled O " w’&m‘h ‘Ui of Muscums Gt par JCNE par T Cantpar e Tow
Carpet 280z campat, stalied on & 6 pound pad, per pians and spacifications.
[Aatrong "LuxePlark” or Marringion “Nakiy'a Path or equal: 1T ek X 36 4510.00
vl e plack e ared Wanadion siips per piars snd speciicasons o 12°% 12°
et
Florion Goxs 4,510.00
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Sopmarn Foet, Numbat of M,
Linos: Feet.

et bt 19GM per fam
fchicing Labor)

Toal

ntarior Pant 3 ti Interlor paint schta, CelingrwaliTrim. Minimum 20 yaar sealmt
U0 3 rone extaior pain s<hame, E7or e, extarior i, 06 and ¥ 426200

Extance Faint Mirimam 20 vaur senised.

Pai Costs 439200

e Speeicpton Détalad Dencrpion mf:‘um‘m [ “"W'::'_‘“ Jr— -

25 yaars architactural fibergiass (st rum) basad shingia, UL &8ss A rated.
This Includes 28 gaugs palvanized mof £308 RAsTing. 25 gauga galvanizad

| Shingles st roof vakey &nd tie-in flashing, “Shingle Over Type” fidge venl minimum
15 1. fnlt, & evaddp, Matarials mustbe TOI spproved. Provida per pians and
specifications. 3 545500
1832 APA. Exposure 1 Py et (if noise

Deckrg riligation de not wae radiam barerdacking, Refer i Exerior Surface - Nelss

p—— SpwcBeation Dotaed Descipton e Pt Rttt Lk f ewrire o ber U pr P—

Ve CabMirror 4} plate mimar instalfed par bathvoom, Dimensions per pisn, s st000
Hardware [Provise per plons and spectieations.

T34 Batroom - Mastar - [HE-2 TublBhower with Grab Bars, Foki-up Saal. and Shownr Wand 700.00
ADA Balliroom - Mastsr | Grab Sars for Talet, per pian design 130,00

et Used

wlo |[vle|w|e

|ADA Bathroom - Guast  {Not Used -
HearngVisLal

Mot Rusuired -
AD Fzmp Mot Required N

1,440.00

120,285.00
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WISCELLANEDUS SOFT COSTS < BUIL
Deseiion

[Fermits CityCountyMbunicipalty {recsipt 1o ba submited) ] 2,000.00
Euliters Paymant avd bonds {menipl o be

[Boncs aubrmitied o0 55% draew). $ 5.000.00

Uties. indicate Fincudad slsewnere. ) B

Flaodptain Fecmit ot Remuimd 3 -
{Hemacwners insurance policy m include G0% cament caverage, wind slonm &

mprenc oo Insuranca i in floadpiein. (fesipt to b submitiad on fin draw) ] 3,000.00

wiw|w|=w
'

3 1.876.14
5 446,70
3 1.827.52
5 1,585.95
Eitvaton Cantficates  {Not Requirad $ -
Elevvation Coriitcates Not Required P
Otnar s -
Sub-Totat - Misc. Seft Costs - State Vandar Homs 5 £697.32
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Sequin Foat, Humsser of fwes. | Uk et et
ornsa Fout W

Soeure Funl Number of e,
or Linew Fast

TomperUOH por five: [— Yot

Omerpton . Specitaton Ditnisd Dvacrpion Sy N

|Horme Purchaze

| Sub-Totel - HOR Servicey
DOB Scope Reduction - See Attached DOB Exception Acknowledgement Form and Scope Reduction Weorksheet
B d Project Costs

Gap Funding _
Reserve Funding

Total Budgeted Proiect Costs : . /3 g

FHomaownar Signatara:

3

EREY=

$ 13.458.00

5 163084 22

Bufider Skoneture:

Fit: o ér mmmmﬁm«-ﬁ—' submited, the ba abectto oF COBG funds. sipianis mfy nat the eotml
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